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Restored Fi 103 A-1/Re1 of the Canadian War Museum 


The disclosure several years ago concerning 
an “Ultra Secret’ has prompted many to 
speculate beyond the astounding story of Group 
Captain Fred W. Winterbotham, By his 
account, not only did the Allies obtain early 
information vital to the destruction of Buzz 
Bomb sites, but they actually anticipated the 
bomb by many months. Generally it had been 
believed that the Allies first learned of the 
existence of the V1 by a chance photograph 
taken in flight over the top secret base at 
Peenemtnde. On this occasion a Buzz Bomb 
actually was photographed on its launching 
ramp. Given the Allied code ‘‘Peenemiinde 
20" (site+approx. wing span) it graphically 
confirmed the intuitive prediction of R.V. Jones 
of the British SIS. More importantly, however, 
it underscored the immense advantage of the 
incredible Allied breakthrough in decoding 
German cyphers. 


Author Antony L. Kay presents us with an 
intimate history of the Buzz Bomb giving us 
new insights into the development of this 
weapon from early experiments to the un- 
conventional role of a piloted bomb. In attack- 
ing large targets by remote means, the medium- 
range Buzz Bomb was unrivaled for economy 
and simplicity because, despite the large 


number of modifications, more than 50 Buzz 
Bombs could be had for the cost of one V2 


rocket. Similarly, 300 Buzz Bombs could be 
had for the cost of one heavy bomber. More- 
over, each bomb delivered nearly as much 
explosive as each rocket or bomber. 


While cheap, simple and sufficient for the 
range, the pulsejet bestowed on the Buzz 
Bomb the shortcomings of low altitude «ind 
insufficient speed. In addition, a small fault 
caused the fuel-starved pulsejet to cut out 
during the bomb's dive. This power cut pro- 
vided warning to those below while also mini- 
mizing penetration, Other malfunctions of 
the Buzz Bomb, particularly at launch, were 
only partly attributable to rapid development, 
faulty workmanship or sabotage. 


Although the term ‘‘Buzz Bomb" was adopted 
by Americans, the English knew the weapon 
as ‘‘Doodlebug’’ while the German populace 
referred to it as the V1—Vergeltungswaffe 
1/Reprisal Weapon 1. The German military 
referred to the weapon as the FZG 76 while 
the official German Air Ministry designation 
was Fieseler Fi 103! Finally, late in the war at 
the express instructions of Adolf Hitler, the V1 
received the code name ‘“‘Hollenhund” (Hell 
Hound). Added to this multitude of designations 
was another group allocated to the long-range 
models, the Rei-Wei (Reichweite) series devel- 
oped during 1945. Contrary to published re- 
ports, only two variants of the piloted version 
were manufactured: the Re 3 and Re 4 models. 
The true meaning of “‘Re” is not positively 
known, however, in all probability it was 
simply an abbreviation for extended range 
(Rei-Wei). Limited editiorial license has been 
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taken in identification of some versions of the 
Buzz Bomb for the sake of clarification. These 
are summarized within the tables on page 32. 
Antony L. Kay has long been regarded as an 
expert in the field of German missiles and 
gas turbine developments. Co-author of ‘‘Ger- 
man Aircraft of the Second World War’, 
Putnam, London, 1972, Mr. Kay has written 
many other equally interesting works devoted 
to the German aviation industry. Additionally, 
a word of gratitude must go to Fritz Hahn, 
whose own research into German missiles 
is extensive, for providing specification data 
and other insights. Drawing assistance was 
provided by George G. Hopp whose meticulous 
measurements of the Buzz Bomb in the Cana- 
dian War Museum answered many unresolved 
drawing contradictions. Dana Bell’s know- 
ledge enabled us to obtain several unusual 
photos of American JB-2s while Pat Donahue 
and Capt. Roland F. Raab provided other 
valuable assistance in the production of this 
report. 
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BUUTEBOME 


Just when, in the summer of 1944, few doubted that the war was 
going against Germany, a new, unpredictable menace appeared. 
Londoners, not unused to busy skies, were attracted by a deep 
growling noise in the sky something like a powerful offshore 


powerboat with its engine running roughly. When the noise 
ceased, sometimes with a few coughs, sometimes abruptly, it 


by Antony L. Kay 


A powerful explosion soon followed. Thus was heralded the 
first of Hitler’s new Wunderwaffen (wonder weapons), the Fi 
103 or V1 flying bomb, which was to bring itself forcibly to the 
notice of the British populace. In fact, the summer of 1943 had 
seen the Germans using guided air-to-surface missiles and bombs 
in the Mediterranean but these had not registered as a singular 


meant trouble. 


Previously, men and machines had been 
pitted against each other, first in the 
Blitz of 1940 and on to the Baby Blitz 
(tip and run raids) of 1944; but no sooner 
had the Luftwaffe been driven from British 
skies, than the flying bombs, followed by 
the A4 (V2) rockets, appeared with their 
quite indiscriminate points of impact. 
Later, by using a piloted version of the 
flying bomb, the Germans planned to 
wield an accurate weapon for attacking 
pinpoint targets. The V1 owed its 
existence to the pulsejet engine and was 
actually the only production aircraft to 


menace in the public mind. 


make full use of this engine during the 
Second World War. The origins and 
development of the V1 must, therefore, 
be viewed first from the development of 
the pulsejet power unit. 


Origins of the pulsejet and flying bomb 
The history of the pulsejet is unique among 
aeronautical power plants. Its principles, 
known since the first decade of this 
century, were more or less ignored for 
the next two decades until practical 
work began in Germany. Intensive devel- 
opment during the Second World War 


gave the pulsejet a brief but spectacular 
career (chiefly by powering the V1) until, 
soon after the war, the type, still not fully 
developed, became obsolete and unused 
except for a few special cases. 


Skimming low over the countryside, this Buzz Bomb 
was photographed by members of the 390 Bomb 
Group. Heat waves can be seen clearly extending 
some 25 feet aft. 








Basically the pulsejet consists of a tube 
with a valve system at one end per- 
mitting air to flow only inwards, in some 
cases more in than out, a fuel injection 
and mixing system, a combustion chamber 
with means of initiating ignition, and 


finally, a long exhaust tailpipe. In flight 
air is forced into the combustion chamber 
partly by the ram air pressure and partly 
by a reduction in chamber pressure follow- 
ing combustion and exhaust. After igni- 
tion of the fuel/air mixture, the resulting 
hot gases are discharged through the 
tailpipe with a velocity greater than that 
of the entering air with the net result 
that a propulsive force is developed in 
the direction of flight. Rapid and auto- 
matic repetition of the cycle results in 
a series of explosions and consequent 
fluctuations in air volume and pressure. 
The pulsejet, unlike its nearest relation 
the ramjet, develops thrust at zero velocity 
so that, theoretically, it can be used for 
takeoff, although in, practice, a launched 
or assisted takeoff gives a more useful 
initial thrust. Although it is a simple 
engine having a high power-to-weight 
ratio, its fuel consumption rate is very 
high, while other disadvantages are the 
pulsating thrust, noise level, vibration 
and destructive acoustics it produces. 
Volumes have been written on modern 
knowledge of the pulsejet (also known as 
the resojet, buzz engine, aero resonator 
and intermittent jet engine) but the above 
remarks will suffice, in this instance, to 
indicate its method of operation. 
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SCHMIDT/MADELUNG 1934 Flying Bomb Project 








There were many early ideas for both 
nonresonating and resonating engines (we 
are concerned with the latter type), 
some pioneers being Rene Lorin (1908), 
Marconnet (1909), and Rheinst (1930), 
but the name of Dipl. Ing. Paul Schmidt 
is linked irrevocably with the pulsejet 
engine due to his pioneering practical 
work. He first took an interest in the 
possibilities of the jet engine when, from 
1928, he considered how a conventionally- 
shaped aircraft could be given vertical 
takeoff characteristics. While a normal 
propeller would give the aircraft power 
for forward flight, downward-acting jets 
from the fuselage and wings were wanted 
for vertical travel, and for this a unit or 
units of high power-to-weight ratio were 
necessary. There were, at the time, 
proposals to augment the thrust of a 
rocket with external atmospheric air to 
give a greater mass flow but Schmidt 
rejected these as unfruitful lines to pursue. 


He then conceived the idea of trans- 
ferring energy to the free air by means 
of combustion pressure in a straight tube 
with valves at its forward end and using 
a periodic process. Practical work went 
ahead at Munich-Wiesenfeld airfield at 
a slow pace since it was not Schmidt's 
main work, but by April 25, 1931, he was 
granted a patent (523,655) for his pulsejet- 
like engine, and in the same year was 
granted Government financial support. 
This support came via Adolf Baeumker, 
head of the Verkehrsministerium (Re- 
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search Division of the Ministry of Com- 
munications) which was the predecessor 
of the RLM. Until the end of the war 
Schmidt’s work was financed continuously 
(first by the Verkekhrsministerium, then 
from 1935 by the Forschungfuhrung of 
the RLM). It was the first jet engine 
project to receive German government 
support. 


From 1931 Schmidt worked on methods 
of increasing ignition velocities in his 
engine and had developed automatic igni- 
tion by shock waves by 1937. In 1934 
efforts were made to obtain more official 
funding to speed the work up. Attempts 
were made to arouse interest in the 
original VTOL aircraft idea and Schmidt, 
on a friend’s advice, also worked out 
pulsejet applications of a more obviously 
military nature. Here he was assisted 
by Prof. Dr. G. Madelung, who did the 
aerodynamic work for a flying bomb, 
intercepter figher and a light bomber. 


The flying bomb project was submitted 
to the then new RLM which rejected it 
as being “technically dubious and unin- 
teresting from the tactical view-point.” 
The Schmidt/Madelung flying bomb was 
to incorporate the pulsejet engine as an 
elongation of the rear fuselage supporting 
the tailsurfaces at its exhaust end and 
having air intake valves in a flush band 
around the middle of the fuselage. Its 
calculated speed was 497 mph (800 km/h) 
at an altitude of 6,560 ft (2,000 m), while 
its span was 10 ft 3 in (3.125 m) and its 
length 23 ft 54 in (7.15 m). 


Financial matters improved when, in 1935, 
Schmidt’s sponsorship by Prof. Busemann 
(one of the first proponents of the swept- 
back wing), Dr. von Braun, Dr. W. Dorn- 
berger, Prof. A. Nagel, and Dr. Lorenz 
resulted in the RLM and Heereswaffenamt 
taking an active interest in the flying bomb 
by granting funds for development. 
Amounting to almost one million Reichs- 
marks (which were repaid by the end of 
1944), these funds enabled Schmidt to 
set up in Munich a small, full-time develop- 
ment group with Hans Lembcke as his 
chief collaborator (calculations, etc). 
Various types of pulsejet were worked 
upon and the first automatic ignition 
(120 mm diameter) pulsejet was run in 
1938. By 1941 the SR 500 pulsejet was 
running, and by 1942 this was able to 
give some 1,650 Ib (750 kp) static thrust. 
To reduce acoustic discomfort on the 
test personnel, the Schmidt pulsejets were 
tested vertically to exhaust skywards, 
an arrangement which later proved tech- 
nically inferior and failed to show up 
faulty fuel spray distribution. Despite 
official backing, Schmidt’s work was never 
given sufficient priority for progress to 


be more than slow, and his pulsejets 
never took to the air. 


The Argus Company enters the field 


When, in 1939, the Technisches Amt of 
the RLM decided to have jet engines 
developed, various German companies 
were asked to work on different techni- 
cal solutions. The Argus Motoren Ge- 
sellschaft of Berlin, manufacturers of small 
aero piston engines and super-chargers, 
were asked to develop a pulsejet engine. 
Unaware of the work of Schmidt, the 
task was begun in November 1939 under 
the leadership of Dr. Ing. Fritz Gosslau 
(Director of Argus) and the very capable 
engineer Guenther Diedrich. 


By early 1941 Argus pulsejets were operat- 
ing. They contained all the essentials 
for the future V1 pulsejet. At the end 
of January 1941 Argus began acceler- 
ation tests by mounting pulsejets on a 
utilitarian test car which was limited to 
62 mph (100 km/h) by the available road 
length. A pulsejet of 265 Ib (120 kp) static 
thrust and 11 13/16” (300 mm) diameter 
was expeditiously developed. Following 
the road tests it was chosen for the first 
pulsejet test flights. This pulsejet was 
mounted in a balance beneath a Gotha 
Go 145 biplane (D-IIWS) and was swivelled 
to give ground clearance during takeoff 
and landing. The first flight was made on 
April 30, 1941, and its aim was purely 
to test functions in flight. 


The first aircraft to be driven solely 
by pulsejet power was a Gotha Go 242 
cargo glider which was tested at Rechlin 
in the summer of 1941. Argus had been 
asked to motorize the glider with two 
pulsejets in order to improve the gliding 
angle and maneuverability during the 
landing approach but the scheme was not 
pursued. In any case, while the pulsejet 
appeared suitable for speeds up to about 
185 mph (300 km/h), doubts arose as to 
whether it would be suitable for high 
speeds. All the more worrying, Diedrich 
left the company around the end of 1941 
since he believed he had proved that 
the pulsejet could perform no useful 
work at speeds in excess of 375 mph 
(600 km/h). (He nevertheless continued 
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To begin with, very little information re- 
garding the aero resonator was available 
to Argus but Diedrich began work with 
a view to developing an ATO unit for 
aircraft. (The H. Walter KG was pursuing 
the same line at Kiel but with rocket 
units.) It then transpired that the pulsejet 
was intended for flying speeds of at least 
435 mph (700 km/h) and it was reasoned 
that air could be supplied to the pulsejet 
at a corresponding ram pressure, and 
further, if the air was admitted inter- 
mittently, fuel could be injected con- 
tinuously to the combustion chamber. 
This early, correct analysis greatly facil- 
itated development by Argus. The first 
successful test model, using aerodynamic 
choking rather than mechanical inlet 
valves, was tested on November 13, 
1939. Contact with Schmidt in February 
1940 showed that his flap valves were 
superior to the Argus flow valve, and the 
adoption of simple flap valves proved 
advantageous for subsequent Argus de- 
velopment, but in all other respects Argus 
retained its own methods. In March 
Schmidt demonstrated one of his 500 
kp pulsejets, but apparently, cooperation 
never proved very strong or fruitful be- 
tween the Schmidt and Argus groups, 
even though, in 1943 the V1’'s pulsejet 
was designated officially as an Argus- 
Schmidtrohr. 


Later, when the flying bomb was ordered, 
a Messerschmitt Bf 109 fighter was used 
as a fast-flying test bed with the pulsejet 
mounted beneath the fuselage and pro- 
jecting beyond the tail surfaces to avoid 
the effects of heat and fluctuating pres- 
sure stresses on the aircraft. The Argus 





Go 145 C-1, D-IIWS, testing the As 014. 


flight tests were made originally at Die- 
pensee; but later, a special flight test 
group was formed at E-Stelle Rechlin, 
where Dornier Do 217 and Messerschmitt 
Bf 110 aircraft were used with the pulsejet 
mounted above the fuselage in each case. 
Also used were Junkers Ju 88 and Heinkel 
He 111 aircraft, where the pulsejet was 
suspended from the wing bomb racks. 
The chief Argus test pilots were Flug- 
baumeister Staege and Schenk. 


with pulsejet work and set up the Re- 
sonator-Research Centre at Ainring early 
in 1943 after he became director of the 
Forschungsfuhrung of the RLM.) 


By the end of 1941 the Argus pulsejet 
was thought to be fully developed re- 
garding thrust on the test stand and the 
starting and regulation systems, and sub- 
ject to its performance in flight, a decision 
was awaited on its utilization. Matters 
were not improved when, in January 
1942, the Heinkel He 280 V1 (prototype 
of a jet fighter) made an abortive flight 
(albeit due to icing troubles) when fitted 
with six Argus pulsejets in lieu of its 
turbojet engines. 


The flying bomb is ordered 


After considering other uses, the Argus 
company proposed that the best use for 
the pulsejet would be to power a flying 
bomb. Eventually, the RLM decided to 
take a chance on the success of such a 
venture and ordered the flying bomb on 
June 19, 1942. From this point on the 
pulsejet work at Argus was completely 
bound up with the bomb, Fritz Gosslau 
himself becoming a member of the V1 
Working Staff. 
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Since the airframe was to be developed 
by Gerhard Fieseler’s aircraft firm at 
Kassel, the designation Fi 103 was issued 
by the RLM, but for deception purposes 
the Luftwaffe directed that the weapon 
be referred to as FZG 76 (Flakzielgerdt 
76, or antiaircraft target 76). Even so, 
in Kassel at least, the flying bomb was 
talked about fairly freely though few 
knew of the project in any detail. Other 
companies involved in the development 
included Siemens in Berlin, which took 
over an Askania autopilot for incorpora- 
tion into the guidance system, and the 
H. Walter KG at Kiel, which developed 
the catapult launching system. 


Under the project designation P 35, 
Fieseler evolved an attractively functional 
airframe largely of pressed steel sheet 


construction with an aluminium alloy 
nose fairing. The simple rectangular wing 
was of plywood construction with a single 
steel-tube spar while the only control 
surfaces were on the rear fin and tail- 
plane. Because, in Argus test flights, 
the rhythmic exhaust explosions of the 
pulsejet had damaged even the metal 
airframes of the carrier aircraft, it was 
decided to mount the pulsejet above the 
bomb’s fin so that the tailpipe projected 
considerably beyond the airflame. Also, 
to minimize detrimental vibrations on 
the guidance system, the pulsejet was 
mounted with a pivoted fork at the front 
and a singly-pinned lug at the rear, 
rubber bushes and dampers being incor- 
porated. Briefly, the fuselage contained, 
from front to rear, an air log, generator, 
and compass unit, the warhead contain- 





ing 1,870 Ib (850 kg) of RDX high ex- 
plosive, fuel tank, two spherical com- 
pressed air containers and the control 
unit, battery and pneumatic control 
servos. 


From the start, the possibility of aiding 
missile guidance by radio control was 
discounted to avoid enemy jamming. Some 
special requirements which Siemens had 
to take into account in developing the 
on-board guidance system included the 
need to control the heading for 25 minutes, 
to allow a direction change of 60° after 
launching, to maintain a reasonably fixed 
altitude, to withstand engine vibration 
and a launching acceleration of up to 
22g, to get the bomb down after a preset 
distance, and finally, simplicity and cheap- 
ness due to the expendable requirement. 
General testing of the resulting autopilot 
was performed by the Askania Company 
in Berlin, at Peenemiinde and by the 
DFS at Ainring. The complete control 
equipment operated as follows. A gyros- 
copic unit initiated signals to the air- 
operated rudder and elevator, which 
stabilized the bomb in all three axes, 
while directional information was ob- 
tained from the compass preset before 
launching. Further information to main- 
tain altitude, within rough limits, was 
derived from an aneroid capsule. Finally, 
an air log, driven by a small nose-mounted 
propeller, measured a preset distance 
after which the bomb dived into its 
target by operation of the elevators. 
Triple fusing of the warhead was arranged 
to ensure safety for the launching crew 
and the reverse for the recipients. The 
fuses consisted of a mechanical impact 


Master gyro of the Buzz Bomb. The frame on 
which the gimbal is mounted was capable of 
rotation through an arc of 10°. This rotation 
was controlled by a barometric capsule, the 
operating height of which was capable of being 
Preset by means of a dial. The master gyro 
was pneumatically operated and sensitive to 
azimuth and pitch. During initial acceleration, 
the master gyro is caged by means of a lever, 
thus preventing rudder disorientation. Upon 
reaching the end of the launching ramp, a small 
electrical switch on the bottom of the fuselage 
was tripped. This energized a solenoid which 
released the lever and passed command to the 
master gyro. 


type Z(80)A which was armed by a pin 
pulling out during the launch, an electrical 
impact type 106X fuse which armed after 
some 40 miles of flight, and in case these 
two failed, a time-delay (up to two hours) 
type Z(17)BM clockwork fuse. 


Development, testing and production 


Unlike the Army’s V4 (V2) rocket, pro- 
duction of the Luftwaffe’s flying bomb 
made negligible demands on Germany’s 
aluminium sheet and aero engine produc- 
tion and scarcely interfered with aircraft 
production at all. Production was spread 
over many factories but the main con- 
tractors were Argus at Berlin, Volkswagen 
at Fallersleben, Fieseler at Kassel and 
Rheinmetall-Borsig at Breslau. Produc- 
tion was already under way while trials 
were being conducted in order to stockpile 
before operations began, but this haste 
later resulted in one modification after 
another. 


Early in December 1942, Gerhard Fieseler 
flew in a Focke-Wulf Fw 200 over Peene- 
miinde to release the first Fi 103 airframe 
in an unpowered test flight. On Christmas 
Eve of the same year, the first Fi 103 was 
launched from a concrete ramp (the 
Walter catapult not being ready then) 
at Peenemiinde-West to achieve a mere 
3,300 ft (1,000 m) flight. Consistent crashes 
followed and the faults proved difficult 
to isolate since, due to the enforced 
urgency of the program, all elements of 
the bomb had to be tested as a whole 
before they were fully developed. Further- 
more, the bombs were launched out to 
sea and were not retrievable for analysis. 
Therefore an early form of telemetry 
(FuG 23) was adopted whereby a cheap 
transmitter was installed in some of the 
bombs to send back information on 17 
variables. This information was received 
by an aircraft flying alongside although 
bombs often crashed soon after leaving 
the launching ramp. 


Further data were collected and observa- 
tions made by the establishment of a 
Luftwaffe experimental signals regiment 
on the island of Rugen just north of 
Peenemiinde with a further establishment 
on the outlying island of Bornholm. Head 
of the Peenemiinde telemetry section was 
Dr. Ernst Steinhoff who was chiefly assisted 
by Helmutt Gréttrup. Their Heinkel He 
111H (KC+NYV) flew regularly out to 
Bornholm. Radar also was used to track 
the Fi 103s and all launches were filmed. 


Altogether, about 300 bombs were test- 
flown, most being catapult-launched but 
some from a carrier-plane. Flights in a 
northerly direction served while short 
ranges were sufficient, but as test flights 
grew longer, the bombs were sent along 
the coast of Pommern. Some of the 





One of the few Buzz Bombs still in its original camouflage is this fine example currently in storage at the 
Tekniska Museet, Stockholm, Sweden. Note the electrical fuse-arming conduit atop the fuselage. 
Another view of this Fi 103 A-1 is shown on page 8. 


problems resulting in premature crashes 
were connected with the pulsejet air 
intake and fuel system and the guidance 
system. 


All along, the Army and Luftwaffe were 
in direct competition with their respec- 
tive A4 (V2) and V1 weapons. The Luft- 
waffe worried that the Army might take 
over aerial bombardment while, once 
the V1 showed promise, the Army worried 
about its simplicity compared with its 
A4 rocket. A competitive test shoot was 
the inevitable result of this competition. 
On May 26, 1943, top brass in the shape 
of Albert Speer, Field Marshal Milch, 
Col. General Fromm, Karl-Otto Saur, 
Grand Admiral Dénitz and others visited 
Peenemiinde for a demonstration. The 
result did not augur well for the flying 
bomb since both examples launched crash- 


ed prematurely whereas only one of the 
two A4 rockets launched failed. 


In October 1942 the pulsejet came close 
to being written off and with it the flying 
bomb also. That month the LFA were 
requested to test the Argus pulsejet in 
their wind tunnel at Brunswick. This 
work was carried out under the direction 
of Prof. Dr. H. Blenk and Dr. Zébel, and 
the alarming result of zero thrust from 
the pulsejet as 385 mph (620 km/h) was 
obtained. At the same time fast Argus 
test flights gave very poor results. These 
results were discussed by a Working 
Committee on Jet Propulsion Units in 
the autumn of 1942, this Committee 
having been specially formed by 20 
research experts on the orders of the 
RLM. To the urgent question, ‘‘Why did 
the pulsejet’s thrust disappear at high 
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speed?” the general consensus was that 
its flame was blown to the rear of the 
tube and completely upset the operation. 
The real answers, different for the Argus 
and LFA results, were found by Argus. 
At the end of November 1942, Dr. Volland 
of Argus discovered that the thrust- 
measuring equipment in the test aircraft 
was recording both positive and negative 
thrusts as positive readings. When the 
equipment was corrected, more com- 
prehensible results were obtained al- 
though still at variance with the LFA 
results. It was not until January 1943 
that Argus discovered that the acoustics 
of the pulsejet led to false results in the 
enclosed space of a-wind tunnel and that, 
for ground tests, only test stands in the 
open were of any use. (When Schmidt's 
pulsejet was tested in the LFA wind 
tunnel, acoustics and vibration were such 
that the brickwork was damaged.) This 
did not affect the cold aerodynamic testing 
in the wind tunnel, and by this means, 
refinement of the external aerodynamic 
shape and internal passageway for high- 
speed conditions was carried out. This 
helped to raise the thrust to an acceptable 
figure so that the flying bomb could at 
least approach its planned velocity. After 
only six months’ work, Argus had speci- 
mens of its 109-014 pulsejet ready for 
testing on the Fi 103 airframe, and while 
the future still held some problems, the 
layout of the power system basically 
was correct. 


The first launch from the Walter catapult 
was not made until June 19, 1943, at 
Peenemiinde, this shot being the only 
successful one made out of five that day. 
The Walter catapult, necessary to give 


6 


the pulsejet a high starting velocity and 
sufficient thrust, consisted of an inclined 
track about 150 ft (48 m) long, beneath 
which was a slotted tube containing a 
piston which engaged with a lug on the 
bomb. In a chamber at the end of the 
tube 220 Ib (100 kg) of hydrogen peroxide 
was decomposed by a potassium per- 
manganate catalyst to drive the piston 
forward, the tube slot being closed by 
tubular sealing strip as the piston trav- 
eled. By July 29, 1943, 68 Fi 103s had been 
launched, and of these, 28 were pro- 
nounced successful. Of these, one travelled 
152 miles (245 km) while another reached 
a speed of 375 mph (600 km/h). Tests 
were made also with bombs which changed 
course by up to 60° once launched, while 
on August 28, 1943, the first powered Fi 
103 was air launched from an He 111. 
The release was made with the bomb’s 
pulsejet at half power and the switch 
to full power was perfect, but due to 
over-fuelling, the bomb travelled too far 
and crashed on Bornholm island. It was 
this crashed bomb which provided the 
Allies with the first close-up photographs 
which were obtained by agents and sent 
to London. 


In the meantime, as a result of the RAF 
attack on Peenemiinde on August 17, 
1943, catapult testing of the flying bomb 
was transferred to East Prussia where 
three new catapults were erected facing 
seawards at the naval base at Briisterort. 
The production centers were not left in 
peace either. Allied air attacks forced 
Fieseler to move in October 1943 from 
Kassel to nearby Rothwesten where 
electrical and air supplies were at first 
insufficient. Later, in 1944, other dis- 


persals had to be set up, such as the 
Volkswagen dispersal at Magdeburg- 
Schénebeck (code named Elbe), the 
Fieseler dispersal in Upper Bavaria (code 
named Cham) and the underground 
factories at Nordhausen (Mittelwerke) 
and Tempelhof airport, Berlin. Apart 
from the air raids, a stream of modifica- 
tions caused by the method of testing 
and development slowed production. In 
January 1944, for example, Volkswagen 
complained that since early August 1943 
some 150 modifications necessitated 131 
new parts for the Fi 103. The spring of 
1944 saw a further Fi 103 test center 
established at Blizna, just north of the 
main railway line from Cracow to Lvov 
in Poland, where A4 rockets were also 
tested. Already, however, while testing 
was still in progress, arrangements were 
being made for the operational employ- 
ment of the flying bomb. 


Operations with the flying bomb 


On July 1, 1943, Col. Max Wachtel was 
posted to an experimental unit known 
as the Lehr-und Erprobungskommando 
Wachtel, which had its headquarters at 
Zempin, near Peenemiinde, and had the 
task of working out firing drills for the 
Fi 103 flying bomb. This unit formed the 
basis for a new Luftwaffe Flak-Regiment 
commissioned on August 16, 1943, the 
erroneous term ‘Flak’ being retained in 
the vain hope of misleading Allied In- 
telligence. The number of Ziige (platoons) 
in this regiment determined the number 
of flying bomb sites which could be manned 
and the regiment composition was pro- 
bably intended to be as follows. Four 
platoons in each battery, four batteries 
in each section, four sections in the 


regiment, making 64 platoons in all. 
However, indications are that there were 
only 48 platoons and 13 batteries, the 
strength of a platoon being about 80 
men. Other units looked after transport 
and site defense. Until September 1943, 
firing drill research and also air launching 
tests from He 111s, had to be done with 
under-developed bombs, but then im- 
proved specimens were received and pro- 
gress speeded up. 


Soon the Todt Organization began con- 
struction work on launching sites in 
Artois, Normandy and Picardy facing 
across the English Channel to the prin- 


Close-up of the fuel pump, filter and counter 
mechanism contained in this Fi 103 A-1, W.Nr. 477 
981, found at Dannenberg. Stencil data pertain to 
transportation and lifting points. It is shown on its 
shipping dolly known as a TW 76A. Circular-access 
hatch and stencil data refer to the two wire-wound 
compressed air spheres located ahead of the engine 
attachment pipe. 





cipal target, London, or target 42 as 
it was known. Because of the nature of 
the bomb and its Walter catapult, each 
site was an elaborate affair for the time. 
The catapult track was shielded on each 
side by walls of concrete blocks and 
there were concrete access roads, test 
and assembly houses, explosion-proof 
shelters, and a compass swinging plat- 
form. Such sites were very vulnerable to 
air attack and so simplified sites were 
also built (using a tenth of the labor) 
having only the catapult, (later code 
named Kirschkern Cherrystone) concrete 
roads and a substantial protective test 
wall, the shelters being of log and earth 
construction. Most sites were placed 
within a dense growth of tall trees, which 
had only their lower branches removed 
to provide clearance for the emerging 
bomb. At one site at least, bombs were 
launched across a public road. 


On December 1, 1943, a new Army 
Corps, the 65th, was commissioned under 


the command of Field Marshal von 
Rundstedt. Lt. Gen. Erich Heinemann 
became the Corps’ first GOC. The for- 
mation was a special OKW formation 
with its HQ at Saint-Germain and was 
staffed by both Army and Luftwaffe per- 
sonnel for control of all secret weapon 
formations including, of course, A4 rocket 
and Fi 103 flying bomb activities. By 
now, arrangements for the V1 offensive 
against Britain were complete and of- 
ficially approved by Hitler, who issued 
further orders on December 23. Delay 
still occurred due to modifications on 
the production lines, and also Allied air 
attacks, but on Hitler’s orders, Keitel 
issued a directive on May 16, 1944, which 
stated, “The long-range bombardment 
of England will begin in the middle of 
June. The exact date will be set by 
Commander-in-Chief West, who will also 
control the bombardment with the help 
of 65th Army Corps and Luftflotte 3.” 
Further on the directive urged in typical 
melodramatic style, ‘‘The bombardment 





will open like a thunderclap by night 
with FZG76, combined with bombs (mostly 
incendiary) from the bomber forces, and 
a sudden long-range artillery attack 
against towns within range. It will 
continue with persistent harassing fire 
by night on London. When weather 
conditions make enemy air activity im- 
possible, firing can also take place by 
day. This harassing fire, mingled with 
bombardments of varying length and 
intensity, will be calculated so that the 
supply of ammunition is always related 
to our capacities for production and 
transport. In addition, 600 FZG76 will 
be regarded as a reserve of the High 
Command of the Armed Forces, to be 





fired only with the approval of the High 
Command of the Armed Forces.” By 
this means Hitler hoped to ‘‘sow horror, 
confusion and paralysis in the enemy 
camp” in the West, while at the same 
time using the bulk of Germany’s forces to 
block the Soviet steamroller in the East. 
However, D-Day (June 6, 1944) came and 
went without the flying bomb interfering 
with the Allied invasion of the Continent. 
Because there were originally 96 launching 
sites (later whittled down by Allied air 
attacks in Operation Cross-bow) along 
the Straits of Dover, Hitler expected the 
Allied invasion in this area, but of course, 
the invasion point proved to be Normandy. 
In the early hours of June 13, 1944, the 


code word for ordering the opening of 
fire on London, Eisbar (Polar Bear), was 
given. Far from the ordered ‘“‘thunder- 
clap” however, only 10 Fi 103s were 
catapult-launched, and of these, four 
crashed immediately, two failed to make 
landfall and three exploded around Lon- 
don. The tenth was the first to explode on 
England, which it did at 04.18 hours, 
near Gravesend. This badly-bungled start 
was due to Hitler’s own insistence to 
open fire before everything was ready, 
but as usual, he forgot this and vented 
his rage at a following situation con- 
ference. Géring was not slow to find 
a scapegoat in Erhard Milch, who had, 
in fact, been the organizational brains 
chiefly responsible for getting the flying 
bomb project as far forward as it was. 
Ranting on, Hitler was working towards 
scrapping the whole flying bomb program 
when he was handed a transcript of 
sensationalized London press reports on 
the horrors of the flying bomb attack. 
Hitler’s feeling immediately turned 
around, and he ordered even greater 
impetus to be given to the production 
of the V1 as it was then known (Ver- 
geltungswaffen 1, or weapon of reprisal 1). 


Strenuous efforts then followed by all 
concerned so that by June 15 over 40 
catapults were operational and the first 
mass-attack took place that night. Up 
until noon of June 16, 1944, 244 bombs 
were launched, of which 45 crashed im- 


Not all Buzz Bombs reached England. This example 
fell to the ground without exploding near Jerly 
Command Post, Plonion, France, on September 2, 
1944, 


mediately after launching. French ob- 
servers were of the opinion that about 
a third of the bombs launched failed to 
fly correctly, and certainly, launching 
operations were hazardous. On June 
17 Rommel and von Rundstedt persuaded 
Hitler to a situation conference at Mar- 
gival, north of Soissons. While expressing 
his gratitude to Lt. Gen. Heinemann on 
the opening of the V1 offensive, Hitler 
launched into another tirade—this time 
on the bad turn the Allied landings had 
taken for the Germans. He would not 
countenance any idea of regrouping out 
of the range of Allied naval guns, insisted 
that everyone should hold fast and that 
the V1’s “‘would be decisive against Britain 
oe and make the British willing to 
make peace.”’ In the late afternoon of 
that day, when the generals had left, 
a V1 executed a 180° turn (a not uncom- 
mon event) and landed on top of Hitler’s 
bunker instead of London! Since the 
Margival bunker was an elaborate bomb- 
proof affair intended as the Fuhrer HQ 
during the 1940 invasion of Britain, no- 
body was hurt. Nevertheless, a dis- 
concerted Hitler immediately departed 
for the peace and safety of Berchtesgar- 
ten. 


By June 29 the 2,000th V1 had been 
launched. On July 7 despite the objec- 
tions of the Luftwaffe operations staff, 
the first air-launched V1s were used 
operationally when Ill./KG3, Blitz Gesch- 
wader, attacked Southampton using Hein- 
kel He 111 carriers. The damage caused 
was very small and there appears to 
have been little enthusiasm for such 
sorties. V1 attacks on London reached 
their height on August 2, 1944, when a 
landfall of 107 bombs was recorded, one 
of which actually hit the aiming point 
of Tower Bridge at 03.44 hours. To 
achieve this, some 316 bombs had been 
launched, of which 25 crashed imme- 
diately. 


While the hoped-for panic never material- 
lized in London with the V1 and V2 raids, 
consternation naturally followed and a 
hasty review of all methods of defense 
ensued. Against the V2 rocket very little 
could be done, but the V1 flying bomb 
presented more surmountable problems. 
Speer’s advice to Hitler to launch the 
V1s only at night or when there were 
low-lying clouds was largely ignored and 
the bomb often presented an easy target 
since its speed was low and its course 
and altitude steady. The use of fighters 
against the bombs was hazardous at 
first until the method of wing-tip rolling 
the bombs into the sea was adopted, but 
this could never account for many kills. 
The first effective solution was the rede- 
ployment of the British antiaircraft guns 
into belts, and with the aids of radar and 
American proximity fuses, up to three- 
quarters of the bombs were eventually 





being shot down. Cable-cutters fitted 
to the wings of some V1s were effective 
against RAF balloons. 


The second effective solution to the V1 
menace was the gradual capture of the 
catapult sites as the Allies moved into 
France, until finally the V1-launching units 
were moved back to central Holland from 
where the main target was to be Antwerp. 
Increased range was given to some V1s 
by reduction of the warhead weight in 
order to carry extra fuel, but loss of the 
French catapults meant an end to V1 
attacks on London except by air-launching 


Above: A Buzz Bomb falls silently toward Picadilly 
on June 22, 1944. When Londoners heard the 
pulsejet cut out they knew an explosion was 
imminent. 

Below: Suspended from the ceiling of the 
Tdjhusmuseet, Copenhagen, Denmark, this FZG 76 
is camouflaged Color 74 Graugrun over all upper 
surfaces. 








means. With the withdrawal to Holland 
in October 1944, the Flak-Regiment 155 
(W) was disbanded, tobe reformed as the 
5th Flak Division, still with Col. Wachtel 
in command. When Paris itself was lost 
to the Germans, Hitler ordered its destruc- 
tion by long-range artillery and V1s but 
this order, like his August 23 order for 
demolition of key sections of Paris, was 
deliberately not carried out. 


V1 raids on England now continued by 
air-launching. IIl./KG3, which had been 
engaged sporadically on this type of 
operation from Gilze-Rijen in Holland, 
was redesignated 1./KG 53 and two other 
Gruppen eventually joined it from other 
decimated or dispersed bomber units. By 
early October 1944 the first part of KG 
53 Legion Condor had begun its opera- 
tions against London from various bases 
in Germany. During these sorties each 
He 111 H-22 carried a single V1 beneath 
its starboard wing inboard of the engine, 
the actual launching taking place at 
night over the North Sea. The launching 
altitude was about 1,500 ft (457 m) and 
about 1,200 bombs were thus dispatched 
by all units. Of these only about 65 
reached London and about 150 scattered 
elsewhere on land. KG 53 paid a heavy 
price for this dismal result by losing some 


77 of its bombers to the RAF defenses | 


and air-launchings ceased by January 14, 
1945. 


In the same month, the SS achieved a 
striven-for aim by assuming control of 
the entire V-weapon offensive under the 


10 


direction of SS General Kammler. Pre- 
vious chains of command were disrupted 
and not only Army but Waffen-SS units 
also were supplementing Luftwaffe V1 
launching units. However, the SS plan 
to use V1s with war gases was not put 
into effect. By now most launchings were 
towards Antwerp, the V1s supplementing 
artillery, A4 rocket and Rheinbote rocket 
bombardment. This action was inten- 
sified in December 1944 to coincide with 
the German Ardennes offensive and great- 
ly retarded Allied landing of men and 
material. Apart from London and Ant- 
werp, other cities in Britain, France and 
the Netherlands received, to a much lesser 
extent, attention from the V-weapons. 
The last V-weapon, a V1 flying bomb, hit 
London on March 29, 1945, and the last 
hit Antwerp in the same month. 2,419 
hits were recorded on London and 2,448 
on Antwerp, but to achieve these figures 
roughly four times the number of V1s had 


to be launched. 
(Continued on p. 20). 


Oberst Max Wachtel, commander of 5. Flakdivision 
(W) shown here upon his capture. Col. Wachtel’s 
military decorations include the Knight Cross of 
the War Merit Cross, the German Cross, the Iron 
Cross 1st class with 1939 bar and the Luftwaffe 

Flak badge. 





Photographed over the English Channel, this Buzz 
Bomb appears to be quite low but is probably at 
an altitude of between 1,000 to 2,000 feet. Some 
bombs, however, had barely enough altitude to 
cross the cliffs along the English south coast. 


Above: Sgt. Leo Dubuc, $Sgt. Walter Pisz and Cpl. 
Thomas Guariglia of the 9th AF Service Group pose 
beside a downed Buzz Bomb somewhere in France. 
The warhead and nose section are not attached in 
this photograph. The blunt end of the fuel cell 

was welded against the body. The tubular wing 
spar passes through the fuel cell which is filled by 
way of a cap at the top near the lifting lug. In the 
center of the cell is a vertical baffle plate with heavy 
wire screen over the top and bottom preventing 
fuel surge at launch. 


Walls of the fuel cell were 1/16 in. welded sheet 
steel. The fuel cell was capable of holding 680 

liters (approx. 180 U.S. gallons) of low grade gasoline 
(75 octane) but normal filling was 665 Liters (approx. 
175 US gal.). 


Right: A complete V1 was recovered by U.S. Forces 
on November 8, 1944, in France whereupon it was 
disassembled and flown to the United States for 
examination. This close-up clearly shows the welded 
Argus 014 engine which measured 12 feet (3660 mm) 
in length. 








Close-up of the pneumatic servo motors for control of the rudder (left) and 
elevator (right). This bomb is also illustrated at the bottom of the preceding 
page and to the right. 


RUDDER 


RUBBER TUBES FOR COMPRESSED AIR 


, SMALL FLAP 


STARBOARD 
ELEVATOR 


if WEDGE PLATE WHICH IS 
Pc Blown AWAY BY DETONATORS 


DETONATORS 


ELEVATOR 


DIAGRAMMATIC SKETCH SHOWING MECHANISM 
FOR LOADING ELEVATORS CUTTING RUDDER SERVO 
LINES AND LOWERING FLAPS AT TERMINATION OF 
FLIGHT. 








Visible in this view is the battery (far right), fuel filter (canister), the fuel 
control system, engine support fork and other electrical elements. 














































































































































































































ELEVATION X-X 


FRONT ELEVATION OF AIR VALVE 
SHOWING ATOMISERS IN POSITION FLAP VALVE CLOSED 
VALVE OPEN 


AIR VALVE ARGUS As 104 STEEL STRIPS 





panic! LIGHT METAL GRID 
IMPULSE DUCT SECTION ON X-X 





Right: A Buzz Bomb on exhibit at the National Air and 
Space Museum in Washington shares company with a 
multitude of other missiles. Missing only the small air-log 
propellor and impact switch at the nose, the restoration is 
attractive but not authentic. The light blue nose cone and 
yellow warhead are purely spurious being based upon the 
English display at the Imperial War Museum in London. 
While a number of V1s were fitted with cream colored wings 
(color 05 used in conjunction with wooden surfaces) during 
early trials, all operational bombs were routinely given 
camouflage upon completion 

Middle right: View of the V1 currently on display at the 
Australian War Memorial, Canberra. This Buzz Bomb is 
still in its original dark green camouflage over all upper 
surfaces. Middle left; A slightly damaged Buzz Bomb 
carrying spurious camouflage and swastika motif is shown 
on exhibit at the Auckland Institute and Museum, Auckland, 
New Zealand. 

Lower: One can appreciate the relative size of the V1 when 
seen alongside the robust V2. Shown here at the RAF 
Museum, Hendon, London is a fully restored Fi 103 A-1 
faithfully repainted in Colors 74 and 65. 


























* A Republic LTV-N-2 ‘‘Loon”’ ready for test at the Naval 
Air Missile Test Center, Point Mugu, California, using a 
SL3 Jetevator during 1946. 








Right: It is difficult to differentiate between the ne a 
American built JB-2 ““Thunderbug” and 
Germany's V1. Apart from the forward engine 
support fairing, the two bombs are nearly 
identical. Shown here is a fine example of the 
former, located at the Air Force Space Museum, 
Cape Canaveral Air Force Station, Florida. 

Note that the American bomb’s forward engine 
support fairing has a near vertical leading edge 
Small blister atop the nose cone is the ground 
contact fuse. During restoration and reassembly 
the nose was mistakenly rotated 180 


Below: US Navy tests with the ‘‘Loon”’, as its 
bomb was called, culminated in a series of tests 
involving launch from the decks of specially 
modified submarines. Shown here is the USS 
Carbonero launching a LTV-N-2 during exercise 
Miki off Hawaii in November 1949. 








Right: This Fi 103 A-1, W.Nr. 
478 180, was one of many 
uncovered by advancing 
members of the U.S. Army’s 
29th Inf. Div. of April 25, 1945, 
in a densely wooded area near 
Dannenberg. The site com- 
prised about 85 buildings over 
a 3 square mile area con- 
nected by an elaborate 
network of camouflaged 
roads. The warhead’s inner 
shell is clearly seen in this 
photograph as well as the 
shipping container covering 
the electrical impact fuses. 


Waaht auftreten 


Left: Ten Buzz Bombs are 
seen ready for shipment. Each 
bomb is fitted with a shipping 
cover over the magnetic 
compass, stenciled with the 
following admonition: ‘‘WL 
Uda 327 Important 
Wehrmacht Property Return 
Immediately!” Two of the 
bombs found at Dannenberg 
were fitted with 21 day delay 
action fuses. Serial numbers 
applied to the engine intake 
nacells include: 256 839, 

256 885 and 708 153. 
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FIESELER Fi 103 A-1/Re 4 


FIESELER Fi 103 A-1/Re 4 








Left: Another Dannenberg photograph showing 
several more V1s on their TW 76A transport carts 
(Transport Wagen 76A). The light and dark 
protective nose cones were removed prior to 
launch. The wing section to the left is from the 
piloted version. The canopy and its shipping cover 
casually placed atop the two bombs to the right was 
also from the piloted version. 


Above and Below: These two views of the Buzz 
Bomb, now on exhibit at the NASM, were photo- 
graphed at Wright Field during the immediate 
postwar period. 





Taken inside the underground 
assembly plant near Nord- 
hausen, this photograph well 
illustrates one of the many 
assembly lines found by 
advancing American Forces. 
This photo was taken at the 
control point for the assembly 
of the vertical tailplane. 








Another view of the assembly 
line as found by American 
troops near Nordhausen. 
Note the small 3 inch diameter 
opening at the tip of the rear 
fuselage. This aperture was 
incorporated on all bombs for 
the purpose of allowing a 
trailing flexible aerial wire to 
unwind approximately 450 
feet. Bombs with this wire 
were capable of being course 
plotted. 
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Development of the piloted V1 


During the winter of 1943/44, while prep- 
arations were being made for the opera- 
tional employment of the V1, an idea 
was conceived of using piloted missiles 
in a similar way to, but without know- 
ledge of, the Japanese Kamikaze. Hanna 
Reitsch, the famous woman pilot, and 
some friends first took the idea to Erhard 
Milch, who rejected it as the extremist 
talk of fanatics. However, the DFS re- 
search institute arranged a meeting of 
specialists that winter and suicide tactics 
were declared basically sound. Of course, 
the term ‘suicide’ was not bandied about 
at the time but the aim was seen as being 
to make precision ,attacks against well- 
defended targets of high strategic value 
such as warships, supply depots, command 
centers, etc. It was already known that 
the V-weapons were indiscriminate weap- 


ons of bombardment while the diminished 
Luftwaffe in Europe made the threat of 
Allied landings there especially daunting. 
The war situation was such that in a 
conversation with Hanna Reitsch on Feb- 
ruary 28, 1944, Hitler sanctioned the 
necessary research and development work 
on suicide tactics, but held back on any 
commitment regarding actual operations. 


Initially, a conversion of the V1 flying 
bomb was considered but then rejected 
in favor of a glider-bomb version of the 
Messerschmitt Me 328. Originally con- 
ceived in 1942 as a cheap and simple 
high-speed aircraft for low-level bombing 
and an emergency day-fighter, the pulse- 
jet-powered Me 328 was a failure and 
never went into production. All sorts 
of other tasks were projected for it 
but without success. A factory in Thurg- 


ingia received an order in April 1944 
to produce the Me 328 in piloted glider- 
bomb form, while at the same time, 
experiments were conducted by the 5th 
Staffel of Il./KG 200 with Focke-Wulf Fw 
190s at Dedelstorf. This special unit was 
known as Kommando Lange (after its 
Staffelkapitan) or alternatively as the 
Leonidas Staffel. The experiments con- 
sisted of very steep dives and strenuous 
maneuvers with each Fw 190 carrying a 
maximum caliber bomb, the intention 
being to establish when a pilot could bale 
out and the aircraft still hit the target. 

Continued on p. 24 


Above and Below: Two views of a Fi 103 A-1/Re 4 
complete with wooden nose cone but lacking the 
impact fuse. Quite possibly this example may have 
been given later to the Jesse Lee Post of the VFW 
Greencastle, Indiana. 





Right: Col. Glenn H. Ander- 
son, conmranaeér or tne >én* 
Armored Division reflects 
upon the profligacy inherent 
in the piloted bomb. Lower: 
An Allied solider sits in the 
small cockpit of piloted bomb 
wearing the equipment 
intended except for the 
aviator’s helmet and goggles. 
The cockpit opening measured 
only 1 ft —9 in by 1 ft—5Sin 
(534 mm x 432 mm). Note 
that the impact fuse has not 
been attached to the plywood 
nose cone. 




















Fi 103 A-1/Re 4 











Fi 103 A-1/Re 1 


CAMOUFLAGE The first Buzz Bombs 
to reach England during the summer of 
1944 had dark green upper surfaces and 
light blue lower surfaces. The applica- 
tion of the two colors varied slightly. 
Generally the two colors were separated 
by an undulating pattern without sharp 
demarcation between the two colors. 
The precise shade of dark green also 
varied. Some utilized Color 72 Green 
and Color 73 Green both of which were 
intended for aircraft operating over water. 
However, most V1s of this period used 
the more familiar Color 70 Black Green 
or Color 71 Dark Green over all upper- 
surfaces and, in all cases, the lower color 
remained Color 65 Light Blue. Most 
Buzz Bombs employed the simple ap- 
plication of a one color uppersurface 
with the two tone splinter scheme being 
rare. 


Toward the end of 1944, when V1 night 
attacks were mounted, a coat of black 
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distemper was applied in accordance with 
Luftwaffe service regulations. From the 
autumn of 1944 on, Buzz Bombs began 
appearing in the new late war colors. 
Introduced in mid-August 1944, these 
new colors were designated for upper 
surfaces and consisted of Color 81 Brown- 
Violet, Color 82 Dark Green and Color 
83 Light Green. Lower surfaces were 
to be Color 76 Light Blue. As our pho- 
tographs illustrate, there existed con- 
siderable latitude in respect to the ap- 
plication of these colors. During the 
time V1s were air dropped at night from 
Heinkel He 111 H-22 carrier aircraft, 
many of these bombs were camouflaged 
ina manner similar to their launch air- 
craft, i.e., Color 74 Gray Green or Color 
75 Gray-Violet oversprayed with Color 
76 Light Blue as a mottle. Lower surfaces 
for night operations were matt black. 
During the course of development, a 
number of different wings were evaluated 
including those made of plywood. For 





test purposes, and in accordance with 
directives governing wooden surfaces, the 
wooden wings were painted Color 05 
Cream top and bottom. 


MARKINGS The application of national 
insignia on bombs was forbidden and, 
apart from test numbers occasionally 
displayed across the fin, no markings 
were utilized. There were, however, a 
host of transport, mounting and assembly 
instructions stenciled over the Buzz Bomb 
usually in black or white. 


WERK NUMMERN Most, if not all, 
Buzz Bombs employed six digit serial 
numbers. These numbers were usually 
roughly painted on the V1 near the wing 
on the port side. The following known 
blocks were utilized: 


113 000 442 000 
230 000 477 000 
256 000 478 000 
418 000 708 000 


MUNSELL EQUIVALENTS 


Color 05 
Color 22 
Color 65 
Color 70 
Color 71 
Color 72 
Color 73 


Lasur 
Schwarz 
Hellblau 
Schwarzgriin 
Dunkelgriin 
Griin 

Griin 


Cream 
Black 

Light Blue 
Black Green 
Dark Green 
Green 
Green 


5Y 8/6 gloss 
N 2.75 
10BG 6/2 
10GY 2.5/1 
5 GY 3/1 

5 BG 3/1 
10 G 3/1 


Color 74 
Color 75 
Color 76 
Color 81 
Color 82 
Color 83 


FIESELER Fi 103 A-1 


Graugriin 
Grauviolett 
Lichtblau 
Braunviolett 
Dunkelgriin 
Lichtgriin 


Gray-Green 
Gray-Violet 
Light Blue 
Brown-Violet 
Dark Green 
Light Green 


5B 3/1 
SBP 4/1 
7.5B 7/2 
5Y 3/1 

5 GY 3/2 
7.5GY 4/4 





With the advent of the Allied landings in 
Normandy there were no signs of the Me 
328 glider bombs turning up. Considera- 
tion was given to using Fw 190s but it 
was foreseen that, heavily loaded, it 
would have little hope of penetrating 
the enemy defenses. Attention therefore 
returned to the piloted V1 idea and a 
new impetus was given by the semilegen- 
dary commando leader Otto Skorzeny. 
He had already taken on extra duties in 
February 1944 concerned with the or- 
ganizing of special weapons such as 
the manned torpedo (coded Nigger) and 
explosive boat (coded Linse). Skorzeny 
learned of the suicide pilot project from 
Reichsfiihrer Himmler but had already 
independently conceived the piloted V1 
idea. Under his energetic direction the 
necessary development work was put in 
hand and conversions of the V1 were 
worked out by the DFS. 


Under the code name Reichenberg,' 
design conversions were initiated using 
standard flying bomb airframes. The 
Henschel company produced the first 
conversion in four or five days and an 
example of the training version in an- 
other 10 days or so. The trainer version, 
Fi 103 A-1/Re 3, had a second cockpit in 
the nose section a landing skid and the 
770 |b (350 kp) Argus 109-014 pulsejet. 
For operational use the Fi 103 A-1/Re 4 
dispensed with the landing skid and was 
armed with a warhead. 


The prototype Fi 103 A-1/Re 4 was tested 
first in the summer of 1944 at Larz. The 
pilot was supplied by E-Stelle, Rechlin, 
but when released from the He111 carrier, 
the prototype crashed after accidental 
release of the canopy stunned the pilot. 





Although not killed, this pilot was severely 
injured and his replacement, also from 
Rechlin, met with a similar accident the 
next day. Testing then continued with 
Hanna Reitsch and Heinz Kensche as 
pilots. Although easy enough to handle 
in the air, the testing (and, later, training) 
piloted V1s were quite demanding espe- 
cially during landing due to the high 
speed involved, and the early tests pro- 
duced their share of nervewracking in- 
cidents. On one occasion, for example, 
Reitsch barely managed to land an Fi 
103 A-1/Re 4 after its tail had been crum- 
pled to one side by colliding with the He 
111 after release. She later made a 
crash-landing in an Fi 103 A-1/Re 3 after 
a sack of sand ballast in the front cockpit 
came loose and jammed the elevator 
controls. ; 


Though not fully satisfactory, tests were 
completed in a fairly short time, and 
meanwhile, production of the Fi 103 
A-1/Re 4 was under way at an assembly 
plant in a wooded area near Dannen- 
berg and a second factory known as the 
Pulverhof V1 assembly plant. The Fi 103 
A-1/Re 4 differed from the normal V1 
flying bomb as follows. Since the two 
main compressed air spheres and the 
autopilot unit were not needed, the 
spaces they occupied were used respec- 
tively by the pilot’s cockpit and the air 
container for fuel tank pressurization. 
Ailerons were added to the wings and 
the standard rudder and elevator’ were 
retained. The air log, etc., was removed 
from the nose and the standard warhead 
replaced by one of truncated cone shape, 
a new aerodynamic nose fairing in ply- 
wood enclosing this. The simple cockpit 
equipment consisted of the usual stick 
and rudder controls and a panel with a 


warhead arming switch, a clock, airspeed 
indicator, altimeter and a turn and bank 
indictor. Below this panel, between the 
pilot’s knees, was positioned an assembly 
of a gyro compass, battery and 3-phase 
inverter. There was no radio, but head- 
phones and microphone gave a wire 
link with the He 111H carrier aircraft 
prior to release. 


Operational plans for the piloted V1 


As in the case of Japanese Kamikaze, no 
difficulty was experienced in Germany in 
finding volunteers for suicide missions. 
Some thousands of Selbstopfermanner 
(self-sacrifice men), as they were known, 
stepped forward, and from these, some 
70 initially were chosen to be trained on 
the Fi 103 A-1/Re 3. They were to form 
a pool of trainers for later volunteers. 
Heinrich Himmler had the notion, typical 
of the man, that ‘‘volunteers’’ should be 
taken from criminal, diseased and other 
elements rejected by the Nazi system. 
A similar notion had worked, after a 
fashion, with the SS-controlled Penal Bat- 
talions but had no place where brutal 
training methods could not be used. 
The volunteers were sworn in by signing 
the following declaration: ‘‘l hereby 
voluntarily apply to be enrolled in the 
Suicide Group as a pilot of a human bomb. 
| fully understand that employment in 
this manner will result in my own death.” 


Whereas the Kamikaze were sealed into 
their Ohka bombs once their mission 
started, provision was made for the 
Germans to bale out, which was to be 
done after aiming the Fi 103 A-1/Re 4 at 
the target and diving close to it. It was 
generally agreed, however, that the pilot’s 
chances of survival were minimal. Due 
to the little choice available in the posi- 


Left: Another view of the same 
aircraft shown on page 20 but 
expediently fitted with the nose of 
a nonpiloted bomb for exhibition 
purposes. Note the incorrectly 
applied right-hand swastika. 





tioning of cockpit and pulsejet (develop- 
ment time being minimized), the rear 
edge of the cockpit canopy interfered with 
the forward edge of the pulsejet intake 
cowling. Its release mechanism was in- 
efficient and it had to be hinged 45 degrees 
to starboard before it would fall away. 
Should the canopy have been released 
during the fast dive, the pilot, with his 
back-parachute, stood a good chance of 
becoming entangled or injured by the 
pulsejet as he baled out. Downwards 
or upwards ejection (eg. by rocket) 
was ruled out because of the lack of 
development time available and because 
such ejection would upset the bomb’s 
course which could not be corrected 
once the pilot had left. 


Above: Two forward fuselages of the two-seat 
trainer version of the piloted bomb, the Fi 103 A-1/ 
Re3 , found at Dannenberg during the last week 

of April 1945. The plexiglas canopies, probably 
manufactured by Rohm & Haas G.m.b.H., suffered 
the attentions of German troops prior to their 
evacuation. 


As to the results one could expect from 
the piloted bomb, some sort of idea can 
be gained by the damage caused by the 
Japanese piloted rocket-boosted Ohka 
bomb which also was carried to the 
target zone by a carrier bomber. From 
February 21 until August 15, 1945, when 
most attacks were with the Ohka bomb, 
some 17 ships were sunk and 198 damaged 
in the Okinawa area. This tally cost 
the expenditure of 930 Kamikaze and 
escort aircraft out of a total of 1,809 
used for the Okinawa operations. How- 
ever, it should be remembered that, for 
the Japanese, the prime and telling targets 
were enemy capital ships and it was these 
ships, plus the B-29 bombers which were 
chiefly bringing Japan to its knees. For 
Germany, more diverse forces, chiefly on 
land and in the air, were the cause of 
her undoing. Selecting worthwhile targets 
for the piloted bombs would not have 
been so easy considering the bewildering 
array available. Furthermore, the skies 
over and around Germany were even 


more unhealthy for slow carrier bombers 
than they were in the Pacific theater. 
No doubt one type of target for the 
Germans would have been the destruction 
of bridges to slow up the advancing Red 
Army. In any case, the various problems 
were not put to the test since, from the 
time Werner Baumbach took over as the 
new Geschwader Kommodore of KG 200 
in October 1944, the piloted bomb plan 
was quietly allowed to be dismissed. 
Some causes of the delays and final 
abandonment of the Reichenberg plan 
were said to be inertia produced by clashes 
of personality and the lack of serious 
treatment by high officials. Instead, the 
attention of KG 200 was turned to the 
Mistel combinations (each being a bomber 
packed with explosive and guided into 
its target by fighter) which later were 
employed operationally. 


" Reichenberg is located near Berlin 
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Other variations and projects 


Apart from the piloted V1 just described, 
other variations and projects were made 
on the basic flying bomb. For unknown 
reasons the standard V1 could have one 
of two types of wing: one wing was of 
tapered planform with a span of 16 ft 
(4.87 m) while the other, more common 
wing was of parallel chord and 17 ft 
6z in (5.3 m) in span. The fitting of cable 
cutters to the leading edges of some 
wings resulted in some 630 RAF barrage 
balloons being cut adrift by September 
1944. (The wag who said the barrage 
balloons were the only thing stopping 
England from sinking under the weight 
of Allied invasion material was probably 
the only one who took such happenings 
seriously!) Alternative warheads were 
war gases (not used) or Trialen explosive 
which gave twice the blast effect of the 
normal RDX explosive and made the V1 
almost equivalent to the British 4,000 |b 
Blockbuster bomb. Supplementation of 
the normal warhead was possible with 
addition of, for example, 232.2 Ib (1 
kg) B IE incendiary bombs released from 
a metal grid. However, supply difficulties 
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were such that a V1 warhead usually 
contained only a proportion of RDX 
explosive plus less expensive explosive. 


After the debacle of air-launching V1s 
from the slow, vulnerable He 111s, tests 
were made at E-Stelle Rechlin to air-tow 
the V1 behind the fast jet bomber Arado 
Ar 234B. In operations the Ar 234C was 
to be used towing (or possibly carrying) 
an engineless V1, but despite the ex- 
tensive trials, the plan was not taken up. 


Turning from the unsatisfactory ex- 
pedients of increasing V1 range either by 
air-launching or increasing fuel load at 
the expense of warload, the Germans 
looked at the possibilities of improving 
fuel consumption of the Argus 109-014 
pulsejet or replacing it altogether with a 
more efficient power unit. In order to 
cover its 150 mile (240 km) journey in 
about 25 minutes, the normal V1 re- 
quired approximately 1,000 Ib (450 kg) 
of fuel, a very high figure. A correspond- 
ing piston engine would have consumed 
about a sixth of the fuel but would have 
weighed about five times as much and 


An unidentified German Luftwaffe major discusses 
the Dannenberg complex immediately following its 
capture by the U.S. Army’s 5th Armored Division. 
Shown facing the camera are Lt. Enno Hobbing 
(left) and Lt. Col. Long McFarland (in cockpit) both 
members of the 5th Armored Division. 


been far more costly than the Argus 
pulsejet. Work on improving the fuel 
consumption of the pulsejet was seen as 
long term, and was dissipated on other 
work such as improving thrust and valve 
life (only 20 to 25 minutes). Research 
centers for this work were established 
by the DFS and the FKFS, for example. 


The Technisches Amt therefore saw a 
case for developing an expendable tur- 
bojet for missiles, primarily the V1. Such 
a turbojet would not only increase range 
because of better fuel consumption, but 
also, it was hoped, would eliminate the 
need for a special launching catapult 
and reduce V1 losses by increasing its 
speed and ceiling. Although it could 
never compare with the pulsejet for 
simplicity, a prime characteristic of the 
expendable turbojet had to be maximum 
simplicity and economy of manufacture. 


U.S. Army troops inspect the fuselage of a Fi 103 
A-1/Re4 at Dannenberg. The Americans found 175 
piloted bombs at Dannenberg. Althouth 150 were 
found in buildings at the rail head, none were shipped 
to Luftwaffe units. Note that this example is fitted 
with the forward sections intended for the nonpiloted 
bomb purely for publicity photographs. 


Probably around October 1944 the official 
approval was given for design studies to 
be made of expendable turbojets, but 
only the projects of BMW (p.3307) and 
Porsche are known. In any event, the 
design from the Porsche KG which received 
the official designation of 109-005 appears 
to have been the only serious effort in 
the field. Whereas the Argus 109-014 
pulsejet had a static thrust of 770 Ib 
(350 kp), the 109-005 turbojet was de- 
signed for a static thrust of 1,102 Ib 
(500 kp). Although designed by Dr. Por- 
sche and his team, the turbojet project 
was given to Dr. Max Adolf Mueller in 
the last months of the war in order that 
he could bring his greater gas turbine 
experience to bear. (He had worked on 
jet engines for Junkers and Heinkel- 
Hirth, and later, on the armored fighting 
vehicle gas turbine project.) The basic 
layout of the turbojet consisted of an 
axial compressor, eight combustion cham- 
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bers, a single-stage turbine and a fixed- 
area exhaust nozzle. Manufacturing time 
was reckoned as little more than a fifth 
of that required for turbojets then in 
production. There was scarcely enough 
time left to progress far on the 109-005 
turbojet, but its use would have endowed 
the V1 with only a marginally higher 
speed and ceiling thereby leaving it just 
as vulnerable to Allied defenses. On the 
other hand, it promised almost to treble 
the bomb’s range because of its lower fuel 
consumption. 





Above: Fuselage of a Fi 103 A-1/Re4, W.Nr. 139 on its transport dolly at 
Dannenberg. The wooden block attached to the pitot head next to the canopy 
was removed prior to flight. Lower left: Tec. 5 Alfonso A. DiCicco (left) and Sgt. 
Wesley E. Drinkard examine the cockpit of a piloted bomb. Damage to the 
Argus support fairing was caused by German personnel prior to their evacuation 
of Dannenberg. Note the dive angle reference lines painted on the canopy side 
window. Lower right: Spartan cockpit interior included: (left to right) Arming 


switch, clock (missing), Airspeed indicator, Altimeter and Turn and Bank indicator 
(missing). Flat-iron shaped object on the left wall is the fuel control device with 

a fuel filter canister immediately below. Although not shown in this photo, a gyro 
compass was mounted on a shock bracket attached to the floor and located 
between the pilot’s knees. A small 24-volt battery and 3-phase inverter were also 
provided. 








With the loss of V1 launch sites as the 
Allied armies regained France and the 
low countries, German engineers turned 
to other forms of missile delivery. Inas- 
much as launching of Buzz Bombs from 
elderly He Ills was proving costly, more 
modern carrier aircraft became critical. 
The new jet types then entering produc- 
tion offered some hope for the V1 air- 
launch program. An unusual method 
actually tested was the air trailer con- 
cept. A standard Arado Ar 234 B-2 
jet reconnaissance aircraft was modified 


to tow a revised Buzz Bomb fitted with 
increased explosives to within striking 
distance of its target. 


Several modifications were made to the 
Ar 234. A jettisonable tow bar attach- 
ment was located below the rudder and 
a dorsal observation position was in- 
stalled along the aft fuselage section 
enabling the second crewman to monitor 
operations. Modifications to the Buzz 
Bomb included addition of a wing with 
an increased span and deletion of the 





Left: An Arado 234 B-2 takes off towing a Fi 103, pilotless bomb. Above: An 
Fi 103 A-1/Re2 without the Argus pulsejet but fitted with wheels and drogue 
chute fairing for the testing program. 


horizontal stabilizer and elevator. The 
Argus pulsejet was deleted along with 
the internal fuel supply and other guidance 
equipment. 


A ventral tow bar housing was added 
coupled with a two wheel spated under- 
carriage. Atop the fin and rudder a 
bullet-shaped fairing enclosed a brake 
parachute. 


At least one conversion was shipped to 
the experimental test station at Rechlin 
for test flights. 


Ar 234 B-2+Fi 103 A-1/Re 2 








America follows the German lead 


Following closely on the first mass 
launchings of the V1 flying bomb in June 
1944, the Allies soon had enough remnants 
of unexploded bombs (despite their triple- 
fusing) to lay bare all its secrets. While 
the main interest in Britain was to com- 
bat the flying bomb, interest arose in 
the U.S.A. to copy the new weapon. 


Already American work had begun on 
the JB series of jet-propelled guided bombs, 
but the presentation of the German 
V1 provided a ready-developed weapon. 
It then remained to perform some ap- 
plied research to adapt the V1 to American 
methods and control systems. To be used 
in the, Pacific theater, the bomb was 
required to hit a small area target during 
poor weather conditions. The control 
method was to be by automatic homing 
or line-of-sight guidance using modified 
gun-laying radar (SCR 584 of the type 
used by the British to shoot down the 
V1s). It was considered unlikely that the 
Japanese could jam a radar control system. 


On July 11, 1944, Col. D. J. Keirn of 
Wright Field, Dayton, Ohio, telephoned 
the Ford Motor Company, Dearborn, 
to see if the company was interested in 
making pulsejet engines. The Ford Com- 
pany was interested. No drawings were 
available, only parts from V1s. Contracts 
for 25 experimental engines were signed 
on July 15 and the first example was 
produced three weeks later. A contract 
for 1,500 engines was signed on August 
2 and progressively amended for 3,000 


engines with 7,000 contemplated. In the 
meantime, other contractors were signed 
up, the prime ones being Republic Aviation 
Corporation (airframes), Willys-Overland 
Co. (airframe parts), Radio Corporation 
(remote guidance) and Jack & Heintz 
(automatic controls). The resulting 
missile, designated JB-2 ‘‘Thunderbug” 
(U.S. Army) and KUW-1 (later LTV-N-2) 
“Loon” (US Navy), followed the German 
layout and construction fairly closely 
apart from equipment modifications and 
some increase in overall size and weight. 


October 1944 saw the first test launching 
of a JB-2, this being made over Range 64 
at Eglin AFB, Florida. Approximately 
two test launches per day were made 
here, the target being Nuoy at 125 miles’ 
range. Later, tests also were made from 
Point Mugu, California. 


All deliveries, which began in January 
1945, were made to the Army Air Corps 
but that service turned over some of its 
JB-2s to the US Navy for its tests. Five 
types of launching track ranging from 50 
ft to 400 ft in length were under develop- 
ment, most using a cluster of solid-fueled 
rockets to boost the flying bomb up to 
self-sustaining speed. These launching 
tracks were mounted variously on land, 
on truck trailers and on ships and sub- 
marines. In addition, tests were made of 
air launches from B-17G Flying Fortresses 
(e.g. 43-39119), the intention being to use 
both these and B-29 Super Fortresses in 
operations. In both cases, takeoff run 
was increased while speed, ceiling and 





range were decreased (by 500 miles in the 
case of the B-17). Two JB-2s were carried 
under the wing of each aircraft, this 
arrangement being essential in the case 
of the B-17 in order to maintain sufficient 
roll control. While the range of the JB-2 
was 150 miles with preset controls, this 
was reduced to 100 miles from 6,000 ft 
altitude with remote guidance due to 
visual limitations. All the various means 
of employing the flying bomb were tested 
and there were KUW-1 “‘Loons’”’ aboard 
an aircraft carrier on its way to the 
Pacific war when victory over Japan was 
achieved. Thus, after some 1,000 JB-2s 
(and some 2,401 Ford PJ-31 F-1 pulsejets) 
had been made, all contracts were can- 
celled without the American flying bomb 
being used in combat. Each JB-2 took 
about 400 man hours to produce and cost 
around 20 times as much as each German 
V1 (partly due to the much smaller 
American production run). An expendi- 
ture of $90,000,000 was authorized for 
the project and at least a third of this 
was spent by V-J Day. 


With the end of the war development of 
the JB-2 did not continue, but the existing 
missiles were used by the Services for 
missile training. For example, during 
Exercise ‘‘Miki’” in November 1949, LTV- 
N-2s were launched from the U.S. Navy’s 
submarines “Carbonero” and ‘“‘Cusk’’ in 
Hawaiian waters. These submarines were 
stationed two miles apart in the Molokai 
channel off Oahu and the flying bombs, 
launched along a northeast line, were the 
targets for the guns and aircraft of some 
70 ships of the 1st Task Fleet, which was 
strung out over 50 miles. As Cmdr. J.S. 
McCain put it, this was a “‘big step in 
pushbutton warfare.” 


Left: Republic personnel prepare a JB-2 
“Thunderbug” for static test firing of the Ford 
engine at their Farmingdale, Long Island, New 

York facility. Below: The forward engine support 
fairing, with its nearly vertical leading edge is shown 
here on the JB-2 at Keesler AFB, only subtly different 
from German produced bombs. 





Below: An overall view of the Ford assembly hall 
where American copies of the Argus pulsejet were 
manufactured. To the left rear may be seen the 
twelve foot tall tail pipes arranged like stove 

pipes. Right: Night test of Ford pulsejet graphically 
illustrates the long flame tongue. In August 1945 

an American JB-2 unit left for operations against 
the Japanese. Soon thereafter the war in the 

Pacific came to an end as American production of 
the “Thunderbug”, after approximately 1,200 bombs, 
had been completed. 





WEIGHTS AND PERFORMANCE STATISTICS 





Type Fi 103 A-1 Fi 103 A-1/Re 1 Fi 103 A-1/Re 2 Fi 103 A-1/Re 3 Fi 103 A-1/Re 4 Fi 103 B-1 JB-2 LTV-N-2 





Role Missile Extd.RangeMissile| Towed Missile Missile Trainer Piloted Missile Missile U.S. Army Missile] U.S. Navy Missile} 
Seating _ = _ 2 1 _ = = 





Engine Argus 109-014 Argus 109-014 Argus 109-014 Argus 109-014 Porsche 109-005 | Ford PJ-31-F-1 Ford PJ-31-F-1 





Thrust km-km/h-kp (Ib) | 0-0-366 (807) 0-0-366 (807) 0-0-366 (807) 0-0-366 (807) 0-0-500 (1,102) 0-0-405 (900) 0-0-405 (900) 
km-km/h-kp 0-600-325 (716) | 0-600-325 (716) 0-600-325 (716) | 0-600-325 (716) | 0-644-338 (750) 
km-km/h-kp 3-600-254 (560) 3-600-254 (560) 3-600-254 (560) 3-600-254 (560) 





Fuel Liter (US gal.) | 665(176)75octane| 680 (180) VK2 680 (180) 680 (180) 680 (180) 680 (180) 





Engine weight kg (Ib) 153 (337) 153 (337) 153 (337) 153 (337) 199 (441) 
Empty weight kg (Ib) 839 (1,864) 1,204 (2,675) 
Fuel weight kg (Ib) 500 (1,102) 513 (1,131) _ 
Crew weight kg (Ib) = = = 202 (448) 101 (224) = = = 
Warhead weight kg (Ib) 830 (1,830) 450 (1,000) 830 (1,830) = 810 (1,800) 842 (1,870) 945 (2,100) 945 (2,100) 
Equipped weight kg (Ib) 2,152 (4,796) 2,163 (4,806) 2,261 (5,025) 2,260 (5,023) 





Fuel consumption L-kp (gal-Ibst) | 2.59-272 (.68-605)| 2.59-272 (,68-605) 2.59-272 (,68-605)| 2.59-272 (,68-605) 
Optimum range km (mi) 238 (149) 375 (233) 700 (435) 242 (150) 242 (150) 
Service ceiling m (ft) 2.625 (8,840) 3936 (13,120) 1800 (6,000) 1800 (6,000) 
Optimum cruise speed km/h (mph) 580 (360) 628 (390) 650 (404) 644 (400) 644 (400) 
Maximum speed km/h (mph) 644 (400) 773 (480) 900 (558) 708 (440) 708 (440) 
Rate of climb m-min (ft-min) 300 (1,000) 300 (1,000) 
Speed at launch km/h (mph) 400 (248) 400 (248) 354 (220) 354 (220) 





Launch time sec 1 1 1 1 
Duration of flight 25 40 25 25 
Warhead Amatol-39 Amatol-39 Amatol-39 T-8 Light T-8 Light 
(CODE Nr. 52A)| (CODE Nr. 52A)} (CODE Nr. 52A) case bomb case bomb 
































' RLM drawing wing span 5370 mm. Manufacturer's drawings list $382 mm (17 ft-6 3/4 in) for wooden wings and 5736 mm (18 ft-10 in) for steel wings. Other wings were tested including a 
tapered wing of 4870 mm (15 ft-11 5/8 in) span with a root chord of 1340 mm (4 ft-0 in) and tip chord of 874 mm (2 ft-8 in) 
2 Approximate dimension. 


SPECIFICATIONS 





Type Fi 103 A-1 Fi 103 A-1/Re 1] Fi 103 A-1/Re 2 Fi 103 A-1/Re 3 Fi 103 A-1/Re 4 Fi 103 B-1 JB-2 LTV-N-2 





Wing span mm (ft-in) 5370 (17-64)! 5370 (17-64) 6850 (22-43) 5720 (18-9) 5720 (18-9) 5300 (17-49) 5392 (17-84) 5392 (17-84) 
Length overall mm (ft-in) 8325 (27-33) 8509 (27-11) 7405 (24-33) 8929 (29-9)? 8380 (27-2) 8262 (27-174) 8262 (27-14) 
Height mm (ft-in) 1423 (4-8) 1423 (4-8) 1423 (4-8) 1423 (4-8) 1423 (4-8) 1423 (4-8) 
Stabilizer span mm (ft-in) 2055 (6-82) 2055 (6-83) = 2055 (6-83) 2055 (6-83) 
Fuselage length mm (ft-in) 7405 (24-38) 7772 (25-6) 7405 (24-33) 8323 (27-8)? 7780 (25-2) 
Maximum fuselagediameter | mm (ft-in) 840 (2-9) 840 (2-9) 840 (2-9) 840 (2-9) 840 (2-9) 840 (2-9) 858 (2-93) 858 (2-92) 
Engine length mm (ft-in) 3660 (12-04) 3660 (12-04) = 3660 (12-04) 3660 (12-04) 2853 (9-4;) 3543 (11-74) 3543 (11-74) 
Maximum engine diameter | mm (ft-in) 565 (1-104) 565 (1-104) = 565 (1-104) 565 (1-104) 650 (2-14) 
Engine orifice diameter mm (ft-in) 390 (1-38) 390 (1-38) - 390 (1-38) 390 (1-38) 390 (1-38) 390 (1-38) 
Wing chord mm (ft-in) 1050 (3-54) 1050 (3-54) 1296 (4-3) 1296 (4-3) 
Wing area m? (ft?) 1,71 (60.5) 1.71 (60.5) 
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Fi 103 Target from 90 km (54 mi) range (Diameter of 
Target is 30 km (18 mi) 





Path of Fi 103 following engine failure at 2000 ft (600 m) 
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